Role of integrin-linked kinase in the hypoxia-induced phenotypic transition of pulmonary artery smooth muscle cells: Implications for hypoxic pulmonary hypertension.
The phenotypic transition of pulmonary artery smooth muscle cells (PASMCs) from a contractile/differentiated to synthetic/de-differentiated phenotype is an important mechanism for the occurrence and development of hypoxic pulmonary hypertension (HPH). Integrin-linked kinase (ILK) is an early hypoxic response factor whose kinase activity is significantly affected during early hypoxia. Myocardin and ETS-like protein 1 (Elk-1) are co-activators of serum response factor (SRF) and can bind to SRF to mediate the phenotypic transition of PASMCs. However, little is known about the role of ILK on the phenotypic transition of these PASMCs. Thus, in our study, we explored the role of ILK in this process. We found that the expression of ILK and myocardin decreased gradually with the increase in hypoxia exposure time in the pulmonary arteries of rats. We observed that hypoxia exposure for 1 h caused an increase in the phosphorylation of Elk-1 but did not affect the expression of ILK, myocardin, or SRF. Exposure to hypoxic treatment for 1 h decreased ILK kinase activity and caused Elk-1 to suppress myocardin binding to SRF and the smooth muscle (SM) α-actin gene promoters. In addition, hypoxia exposure for 24 h decreased the expression of ILK, myocardin, SM α-actin, and calponin but increased the expression of osteopontin. Silencing of the myocardin gene significantly decreased the expression of SM α-actin and calponin but increased the expression of osteopontin. Silencing of the ILK gene significantly decreased the expression of myocardin, SM α-actin, and calponin but increased the expression of osteopontin. ILK overexpression reversed the effects of 24 h of hypoxia on the expression of myocardin, SM α-actin, calponin, and osteopontin and reversed the decrease in binding of myocardin to the SM α-actin promoter caused by 24 h of hypoxia exposure. Thus, our results suggest that ILK initiates the phenotypic transition of PASMCs. The underlying mechanism may involve hypoxia downregulating ILK kinase activity and protein expression, causing Elk-1 to compete with myocardin for binding to the SM α-actin promoter, which downregulates the expression of the downstream target myocardin and results in the phenotypic transition of PASMCs from a contractile to a synthetic phenotype. This may be an important mechanism in the development of HPH.